Muscarinic acetylcholine receptor: thermodynamic analysis of the interaction of agonists and antagonists.
The thermodynamic parameters of the interaction of agonists and antagonists with heart and brain muscarinic receptors were determined. The binding of quinuclidinyl [3H]benzilate and the inhibition of quinuclidinyl benzilate (QNB) binding by agonists and antagonists were examined at temperatures between 2 degrees C and 27 degrees C. The density of specific binding sites and the relative proportions of high- and low-affinity binding components of drugs were unaffected by the temperature changes. The binding of atropine was entropy driven in brain and heart membranes. In contrast, net values of these thermodynamic parameters for QNB binding and for the high-affinity binding component of pirenzepine to brain membranes were decreased with the enhancement of the temperature. The low-affinity binding component of the agonists carbachol, oxotremorine and pilocarpine was enthalpy driven. Their high-affinity binding component was entropy driven at 2 degrees C and became enthalpy driven when the incubation temperature was increased. The guanine nucleotide Gpp[NH]p partly prevented the temperature-dependent decrease of net entropy and enthalpy values. Considering that the net changes of thermodynamic parameters are relevant of the interactions between the ligand, the receptor protein and the adjoining membranous molecules, a three-state conformational model is proposed for the muscarinic receptor protein. The receptor selectivity is reappreciated owing to these three states of the receptor protein and the different components of the muscarinic receptor complexes.